Introduction

As known classical theories of Soil and Foundation
Mechanics state, when a pile manages to become embedded in rock at least one time its diameter, that pile will work with support only at the tip and its friction contribution will not be taken into account, on the basis that the displacements at the tip of the pile will be negligible and thus pile-rock friction will not be generated. The above statement is true when the piles rest on high quality rocks. However, for cases where the piles are supported by low quality rocks, where they can be embedded in rock several times their diameter, the above statement is not true, and it is necessary to take the friction contribution within the rock into account when determining the ultimate bearing capacity of the pile.
In international literature, there are several works studying this issue, including among the most recent: Serrano (2008) , Perez Carballo (2010) and Olmo (2011) 
Characterization of the engineering geology of the study area
In order to characterize the engineering geological conditions of the study area, which was necessary for the determination of the bearing capacity of the piles, several in situ studies were carried out by the companies GeoCuba (2008) and ENIA (2010 ENIA ( , 2011 
Analysis of different theories to take into account the contribution to friction of embedded piles in rock
As was outlined in the introduction of the article, in international literature, there are several works studying this issue, including among the most recent: Serrano (2008 ), Perez Carballo (2010 and Olmo (2011) . All these studies agree that there are two groups of theories to establish ultimate resistance to friction in piles in rock τ ult 
According to Pérez Carballo (2010) , the expressions proposed by the main authors are those that are shown in the following formulas:
Ø Hooly and Lefroy
Ø Theories that consider the τ ult as a quadratic function of the compressive strength of rock R c.
The general expression posed by this theory to obtain the ultimate friction resistance of pile in rock is defined by Formula 7.
All the authors of these studies agree that k=0.5, so what varies in each one is the range of values of α that were considered. According to Pérez Carballo (2010) 
Ø Hooley and Lefroy
All previous theories can be expressed by Formula 7, considering the following variation intervals for variables k and α. Figure 5 shows the results of the load deformation curve obtained from the load test.
As shown in Figure 5, Figure 6 . (Ibañez, Quevedo 2011) 
To obtain the ultimate load reaching failure on Pile 006, it was necessary to apply the graphic analytical method defined in the Proposed International Standard for the design of pile foundations (Ibañez, Quevedo 2011). The result was an estimated ultimate load capacity of 2300 kN, as shown in
Determination of the bearing capacity of piles applying theoretical models To determine the bearing capacity of the pile, expressions defined in the Proposed International Standard for the design of pile foundations
where: As shown in Figures 7 and 8 Figure 9 shows a plant of the building and the different zones defined as typical for piles from the geological engineering conditions thereof, the bearing capacity of !"#$% , and the length of the piles Similarly, Table 5 summarizes the values of !"#$% , the length of the piles, and the number of blows in the last foot that must be secured during the pile driving of each of the established zones. 
